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TABLE IA.—LIST OF APPROVED BIOLOGICAL METHODS FOR WASTEWATER AND SEWAGE SLUDGE 

Parameter and units Method 1 EPA 
Standard meth-
ods 18th, 19th, 

20th ed. 

Standard meth-
ods online 

AOAC, ASTM, 
USGS Other 

Bacteria: 
1. Coliform (fecal), 

number per 100 
mL or number per 
gram dry weight.

Most Probable Number 
(MPN),5 tube 3 dilu-
tion, or 

p. 132 3 ............
1680 12,14 .........
1681 12,19 .........

9221 C E ......... 9221 C E–99.

Membrane filter (MF) 2, 
single step.

p. 124 3 ............ 9222 D ............ 9222 D–97 ......... B–0050–85 5.

2. Coliform (fecal) in 
presence of chlo-
rine, number per 
100 mL.

MPN, 5 tube, 3 dilution, 
or 

p. 132 3 ............ 9221 C E ......... 9221 C E–99.

MF 2, single step .......... p. 124 3 ............ 9222 D ............ 9222 D–97.
3. Coliform (total), 

number per 100 
mL.

MPN, 5 tube, 3 dilution, 
or 

p. 114 3 ............ 9221 B ............. 9221 B–99.

MF 2, single step or two 
step.

p. 108 3 ............ 9222 B ............. 9222 B–97 ......... B–0025–8 5.

4. Coliform (total), in 
presence of chlo-
rine, number per 
100 mL.

MPN, 5 tube, 3 dilution, 
or 

p. 114 3 ............ 9221 B ............. 9221 B–99.

MF 2 with enrichment ... p. 111 3 ............ 9222 (B+B.5c) 9222 
(B+B.5c)¥97.

5. E. coli, number 
per 100 mL 20.

MPN 7,9,15 multiple 
tube/multiple well.

......................... 9223 B 13 ......... 9223 B–97 13 ..... 991.15 11 ......... Colilert13,17 
Colilert- 

1813,16,17 
MF 2,6,7,8,9 single step .. 1603 21 ............ ......................... ............................ ......................... mColiBlue 

2418 
6. Fecal streptococci, 

number per 100 
mL.

MPN, 5 tube 3 dilution, p. 139 3 ............ 9230 B ............. 9230 B–93.

MF 2, or ........................ p. 136 3 ............ 9230 C ............ 9230 C–93 ......... B–0055–85 5.
Plate count ................... p. 143 3.

7. Enterococci, num-
ber per 100 mL 20.

MPN 7,9, multiple tube/ 
multiple well.

......................... ......................... ............................ D6503–99 10 .... Enterolert 13,23 

MF 2,6,7,8,9 single step .. 1600 24.
8. Salmonella, num-

ber per gram dry 
weight 12.

MPN multiple tube ....... 1682 22.

Aquatic Toxicity: 
9. Toxicity, acute, 

fresh water orga-
nisms, LC 50, per-
cent effluent.

Ceriodaphnia dubia 
acute.

2002.0 25.

Daphnia puplex and 
Daphnia magna 
acute.

2021.0 25.

Fathead Minnow, 
Pimephales 
promelas, and 
Bannerfin shiner, 
Cyprinella leedsi, 
acute.

2000.0 25.
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TABLE IA.—LIST OF APPROVED BIOLOGICAL METHODS FOR WASTEWATER AND SEWAGE SLUDGE—Continued 

Parameter and units Method 1 EPA 
Standard meth-
ods 18th, 19th, 

20th ed. 

Standard meth-
ods online 

AOAC, ASTM, 
USGS Other 

Rainbow Trout, 
Oncorhynchus 
mykiss, and brook 
trout, Salvelinus 
fontinalis, acute.

2019.0 25.

10. Toxicity, acute, 
estuarine and ma-
rine organisms of 
the Atlantic Ocean 
and Gulf of Mex-
ico, LC50, percent 
effluent.

Mysid, Mysidopsis 
bahia, acute.

2007.0 25.

Sheepshead Minnow, 
Cyprinodon 
variegatus, acute.

2004.0 25.

Silverside, Menidia 
beryllina, Menidia 
menidia, and Menidia 
peninsulae, acute.

2006.0 25.

11. Toxicity, chronic, 
fresh water orga-
nisms, NOEC or 
IC25, percent efflu-
ent.

Fathead minnow, 
Pimephales 
promelas, larval sur-
vival and growth.

1000.0 26.

Fathead minnow, 
Pimephales 
promelas, embryo- 
larval survival and 
teratogenicity.

1001.0 26.

Daphnia, Ceriodaphnia 
dubia, survival and 
reproduction.

1002.0 26.

Green alga, 
Selenastrum 
capricornutum, 
growth.

1003.0 26.

12. Toxicity, chronic, 
estuarine and ma-
rine organisms of 
the Atlantic Ocean 
and Gulf of Mex-
ico, NOEC or IC25, 
percent effluent.

Sheepshead minnow, 
Cyprinodon 
variegatus, larval sur-
vival and growth.

1004.0 27.

Sheepshed minnow, 
Cyprinodon 
variegatus, embryo- 
larval survival and 
teratogenicity.

1005.0 27.

Inland silverside, 
Menidia beryllina, lar-
val survival and 
growth.

1006.0 27.

Mysid, Mysidopsis 
bahia, survival, 
growth, and fecundity.

1007.0 27.

Sea urchin, Arbacia 
punctulata, fertiliza-
tion.

1008.0 27.

1 The method must be specified when results are reported. 
2 A 0.45 µm membrane filter (MF) or other pore size certified by the manufacturer to fully retain organisms to be cultivated and to be free of 

extractables which could interfere with their growth. 
3 USEPA. 1978. Microbiological Methods for Monitoring the Environment, Water, and Wastes. Environmental Monitoring and Support Labora-

tory, U.S. Environmental Protection Agency, Cincinnati, OH, EPA/600/8–78/017. 
4 [Reserved]. 
5 USGS. 1989. U.S. Geological Survey Techniques of Water-Resource Investigations, Book 5, Laboratory Analysis, Chapter A4, Methods for 

Collection and Analysis of Aquatic Biological and Microbiological Samples, U.S. Geological Survey, U.S. Department of the Interior, Reston, VA. 
6 Because the MF technique usually yields low and variable recovery from chlorinated wastewaters, the Most Probable Number method will be 

required to resolve any controversies. 
7 Tests must be conducted to provide organism enumeration (density). Select the appropriate configuration of tubes/filtrations and dilutions/vol-

umes to account for the quality, character, consistency, and anticipated organism density of the water sample. 
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8 When the MF method has been used previously to test waters with high turbidity, large numbers of noncoliform bacteria, or samples that may 
contain organisms stressed by chlorine, a parallel test should be conducted with a multiple-tube technique to demonstrate applicability and com-
parability of results. 

9 To assess the comparability of results obtained with individual methods, it is suggested that side-by-side tests be conducted across seasons 
of the year with the water samples routinely tested in accordance with the most current Standard Methods for the Examination of Water and 
Wastewater or EPA alternate test procedure (ATP) guidelines. 

10 ASTM. 2000, 1999, 1996. Annual Book of ASTM Standards—Water and Environmental Technology. Section 11.02. ASTM International. 100 
Barr Harbor Drive, West Conshohocken, PA 19428. 

11 AOAC. 1995. Official Methods of Analysis of AOAC International, 16th Edition, Volume I, Chapter 17. Association of Official Analytical 
Chemists International. 481 North Frederick Avenue, Suite 500, Gaithersburg, MD 20877–2417. 

12 Recommended for enumeration of target organism in sewage sludge. 
13 These tests are collectively known as defined enzyme substrate tests, where, for example, a substrate is used to detect the enzyme b-glucu-

ronidase produced by E. coli. 
14 USEPA. July 2006. Method 1680: Fecal Coliforms in Sewage Sludge (Biosolids) by Multiple-Tube Fermentation Using Lauryl-Tryptose Broth 

(LTB) and EC Medium. US Environmental Protection Agency, Office of Water, Washington, DC EPA–821–R–06–012. 
15 Samples shall be enumerated by the multiple-tube or multiple-well procedure. Using multiple-tube procedures, employ an appropriate tube 

and dilution configuration of the sample as needed and report the Most Probable Number (MPN). Samples tested with Colilert may be enumer-
ated with the multiple-well procedures, Quanti-Tray Quanti-Tray 2000, and the MPN calculated from the table provided by the manufacturer. 

16 Colilert-18 is an optimized formulation of the Colilert for the determination of total coliforms and E. coli that provides results within 18 h of 
incubation at 35 °C rather than the 24 h required for the Colilert test and is recommended for marine water samples. 

17 Descriptions of the Colilert, Colilert-18, Quanti-Tray, and Quanti-Tray/2000 may be obtained from IDEXX Laboratories, Inc., 1 IDEXX 
Drive, Westbrook, ME 04092. 

18 A description of the mColiBlue24 test, Total Coliforms and E. coli, is available from Hach Company, 100 Dayton Ave., Ames, IA 50010. 
19 USEPA. July 2006. Method 1681: Fecal Coliforms in Sewage Sludge (Biosolids) by Multiple-Tube Fermentation using A–1 Medium. U.S. En-

vironmental Protection Agency, Office of Water, Washington, DC EPA–821–R–06–013. 
20 Recommended for enumeration of target organism in wastewater effluent. 
21 USEPA. July 2006. Method 1603: Escherichia coli (E. coli) in Water by Membrane Filtration Using Modified membrane-Thermotolerant Esch-

erichia coli Agar (modified mTEC). U.S. Environmental Protection Agency, Office of Water, Washington, DC EPA–821–R–06–011. 
22 USEPA. July 2006. Method 1682: Salmonella in Sewage Sludge (Biosolids) by Modified Semisolid Rappaport-Vassiliadis (MSRV) Medium. 

U.S. Environmental Protection Agency, Office of Water, Washington, DC EPA–821–R–06–014. 
23 A description of the Enterolert test may be obtained from IDEXX Laboratories, Inc., 1 IDEXX Drive, Westbrook, ME 04092. 
24 USEPA. July 2006. Method 1600: Enterococci in Water by Membrane Filtration Using membrane-Enterococcus Indoxyl-b-D-Glucoside Agar 

(mEI). U.S. Environmental Protection Agency, Office of Water, Washington, DC EPA–821–R–06–009. 
25 USEPA. October 2002. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine Organisms. 

Fifth Edition. U.S. Environmental Protection Agency, Office of Water, Washington, DC EPA/821/R–02/012. 
26 USEPA. October 2002. Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms. 

Fourth Edition, U.S. Environmental Protection Agency, Office of Water, Washington, DC EPA/821/R–02/013. 
27 USEPA. October 2002. Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Marine and Estuarine 

Organisms. Third Edition. U.S. Environmental Protection Agency, Office of Water, Washington, DC EPA/821/R–02/014. 
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TABLE II.—REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES 

Parameter No./name Container 1 Preservation 2,3 Maximum holding time 4 

Table IA—Bacterial Tests: 
1–5. Coliform, total, fecal, and E. coli .............. PA, G ............................. Cool, <10 °C, 0.0008% Na2S2O3 

5 .... 6 hours.22,23 
6. Fecal streptococci ........................................ PA, G ............................. Cool, <10 °C, 0.0008% Na2S2O3 

5 .... 6 hours.22 
7. Enterococci ................................................... PA, G ............................. Cool, <10 °C, 0.0008% Na2S2O3 

5 .... 6 hours.22 
8. Salmonella .................................................... PA, G ............................. Cool, <10 °C, 0.0008% Na2S2O3 

5 .... 6 hours.22 
Table IA—Aquatic Toxicity Tests: 

9–11. Toxicity, acute and chronic .................... P, FP, G ........................ Cool, ≤6 °C 16 ..................................... 36 hours. 
Table lB—Inorganic Tests: 

1. Acidity ........................................................... P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 14 days. 
2. Alkalinity ....................................................... P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 14 days. 
4. Ammonia ...................................................... P, FP, G ........................ Cool, ≤6 °C 18, H2SO4 to pH<2 ......... 28 days. 
9. Biochemical oxygen demand ....................... P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 48 hours. 
10. Boron .......................................................... P, FP, or Quartz ............ HNO3 to pH<2 ................................... 6 months. 
11. Bromide ...................................................... P, FP, G ........................ None required .................................... 28 days. 
14. Biochemical oxygen demand, carbo-

naceous.
P, FP G ......................... Cool, ≤6 °C 18 ..................................... 48 hours. 

15. Chemical oxygen demand .......................... P, FP, G ........................ Cool, ≤6 °C 18, H2SO4 to pH<2 ......... 28 days. 
16. Chloride ...................................................... P, FP, G ........................ None required .................................... 28 days. 
17. Chlorine, total residual ............................... P, G ............................... None required .................................... Analyze within 15 min-

utes. 
21. Color ........................................................... P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 48 hours. 
23–24. Cyanide, total or available (or CATC) .. P, FP, G ........................ Cool, ≤6 °C 18, NaOH to pH>12 6, re-

ducing agent 5.
14 days. 

25. Fluoride ....................................................... P .................................... None required .................................... 28 days. 
27. Hardness .................................................... P, FP, G ........................ HNO3 or H2SO4 to pH<2 .................. 6 months. 
28. Hydrogen ion (pH) ...................................... P, FP, G ........................ None required .................................... Analyze within 15 min-

utes. 
31, 43. Kjeldahl and organic N ......................... P, FP, G ........................ Cool, ≤6 °C 18, H2SO4 to pH<2 ......... 28 days. 

Table IB—Metals: 7 
18. Chromium VI .............................................. P, FP, G ........................ Cool, ≤6 °C 18, pH = 9.3–9.7 20 .......... 28 days. 
35. Mercury (CVAA) ......................................... P, FP, G ........................ HNO3 to pH<2 ................................... 28 days. 
35. Mercury (CVAFS) ....................................... FP, G; and FP-lined 

cap 17.
5 mL/L 12N HCl or 5 mL/L BrCl 17 .... 90 days.17 

3, 5–8, 12, 13, 19, 20, 22, 26, 29, 30, 32–34, 
36, 37, 45, 47, 51, 52, 58–60, 62, 63, 70– 
72, 74, 75.

P, FP, G ........................ HNO3 to pH<2, or at least 24 hours 
prior to analysis 19.

6 months. 

Metals, except boron, chromium VI, and mer-
cury.

38. Nitrate ......................................................... P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 48 hours. 
39. Nitrate-nitrite ............................................... P, FP, G ........................ Cool, ≤6 °C 18, H2SO4 to pH<2 ......... 28 days. 
40. Nitrite .......................................................... P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 48 hours. 
41. Oil and grease ............................................ G .................................... Cool to ≤6 °C 18, HCl or H2SO4 to 

pH<2.
28 days. 

42. Organic Carbon .......................................... P, FP, G ........................ Cool to ≤6 °C 18, HCl, H2SO4, or 
H3PO4 to pH<2.

28 days. 

44. Orthophosphate .......................................... P, FP, G ........................ Cool, ≤6 °C 18 ..................................... Filter within 15 minutes; 
Analyze within 48 
hours. 

46. Oxygen, Dissolved Probe ........................... G, Bottle and top ........... None required .................................... Analyze within 15 min-
utes. 

47. Winkler ........................................................ G, Bottle and top ........... Fix on site and store in dark ............. 8 hours. 
48. Phenols ....................................................... G .................................... Cool, ≤6 °C 18, H2SO4 to pH<2 ......... 28 days. 
49. Phosphorous (elemental) ........................... G .................................... Cool, ≤6 °C 18 ..................................... 48 hours. 
50. Phosphorous, total ..................................... P, FP, G ........................ Cool, ≤6 °C 18, H2SO4 to pH<2 ......... 28 days. 
53. Residue, total ............................................. P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 7 days. 
54. Residue, Filterable ..................................... P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 7 days. 
55. Residue, Nonfilterable (TSS) ..................... P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 7 days. 
56. Residue, Settleable .................................... P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 48 hours. 
57. Residue, Volatile ........................................ P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 7 days. 
61. Silica ........................................................... P or Quartz .................... Cool, ≤6 °C 18 ..................................... 28 days. 
64. Specific conductance ................................. P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 28 days. 
65. Sulfate ........................................................ P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 28 days. 
66. Sulfide ......................................................... P, FP, G ........................ Cool, ≤6 °C 18, add zinc acetate plus 

sodium hydroxide to pH>9.
7 days. 

67. Sulfite .......................................................... P, FP, G ........................ None required .................................... Analyze within 15 min-
utes. 

68. Surfactants ................................................. P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 48 hours. 
69. Temperature ............................................... P, FP, G ........................ None required .................................... Analyze. 
73. Turbidity ...................................................... P, FP, G ........................ Cool, ≤6 °C 18 ..................................... 48 hours. 

Table lC—Organic Tests 8 
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TABLE II.—REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES—Continued 

Parameter No./name Container 1 Preservation 2,3 Maximum holding time 4 

13, 18–20, 22, 24–28, 34–37, 39–43, 45–47, 
56, 76, 104, 105, 108–111, 113. Purgeable 
Halocarbons.

G, FP-lined septum ....... Cool, ≤6 °C 18, 0.008% Na2S2O3
5 .... 14 days. 

6, 57, 106. Purgeable aromatic hydrocarbons G, FP-lined septum ....... Cool, ≤6 °C 18, 0.008% Na2S2O3
5, 

HCl to pH 2 9.
14 days.9 

3, 4. Acrolein and acrylonitrile .......................... G, FP-lined septum ....... Cool, ≤6 °C 18, 0.008% Na2S2O3
5, 

pH to 4–5 10.
14 days.10 

23, 30, 44, 49, 53, 77, 80, 81, 98, 100, 112. 
Phenols 11.

G, FP-lined cap ............. Cool, ≤6 °C 18, 0.008% Na2S2O3
5 .... 7 days until extraction, 

40 days after extrac-
tion. 

7, 38. Benzidines 11, 12 ..................................... G, FP-lined cap ............. Cool, ≤6 °C 18, 0.008% Na2S2O3
5 .... 7 days until extraction.13 

14, 17, 48, 50–52. Phthalate esters 11 ............. G, FP-lined cap ............. Cool, ≤6 °C 18 ..................................... 7 days until extraction, 
40 days after extrac-
tion. 

82–84. Nitrosamines 11, 14 ................................ G, FP-lined cap ............. Cool, ≤6 °C 18, store in dark, 0.008% 
Na2S2O3

5.
7 days until extraction, 

40 days after extrac-
tion. 

88–94. PCBs 11 ................................................. G, FP-lined cap ............. Cool, ≤6 °C 18 ..................................... 1 year until extraction, 1 
year after extraction. 

54, 55, 75, 79. Nitroaromatics and 
isophorone 11.

G, FP-lined cap ............. Cool, ≤6 °C 18, store in dark, 0.008% 
Na2S2O3

5.
7 days until extraction, 

40 days after extrac-
tion. 

1, 2, 5, 8–12, 32, 33, 58, 59, 74, 78, 99, 101. 
Polynuclear aromatic hydrocarbons 11.

G, FP-lined cap ............. Cool, ≤6 °C 18, store in dark, 0.008% 
Na2S2O3

5.
7 days until extraction, 

40 days after extrac-
tion. 

15, 16, 21, 31, 87. Haloethers 11 ...................... G, FP-lined cap ............. Cool, ≤6 °C 18, 0.008% Na2S2O3
5 .... 7 days until extraction, 

40 days after extrac-
tion. 

29, 35–37, 63–65, 107. Chlorinated hydro-
carbons 11.

G, FP-lined cap ............. Cool, ≤6 °C 18 ..................................... 7 days until extraction, 
40 days after extrac-
tion. 

60–62, 66–72, 85, 86, 95–97, 102, 103. 
CDDs/CDFs 11.

Aqueous Samples: Field and Lab Preservation G .................................... Cool, ≤6 °C 18, 0.008% Na2S2O3
5, 

pH<9.
1 year. 

Solids and Mixed-Phase Samples: Field Pres-
ervation.

G .................................... Cool, ≤6 °C 18 ..................................... 7 days. 

Tissue Samples: Field Preservation ................. G .................................... Cool, ≤6 °C 18 ..................................... 24 hours. 
Solids, Mixed-Phase, and Tissue Samples: 

Lab Preservation.
G .................................... Freeze, ≤¥10 °C ............................... 1 year. 

Table lD—Pesticides Tests: 
1–70. Pesticides 11 ........................................... G, FP-lined cap ............. Cool, ≤6 °C 18, pH 5–9 15 ................... 7 days until extraction, 

40 days after extrac-
tion. 

Table IE—Radiological Tests: 
1–5. Alpha, beta, and radium ........................... P, FP, G ........................ HNO3 to pH<2 ................................... 6 months. 

Table IH—Bacterial Tests: 
1. E. coli ............................................................ PA, G ............................. Cool, <10 °C, 0.0008% Na2S2O3

5 .... 6 hours.22 
2. Enterococci ................................................... PA, G ............................. Cool, <10 °C, 0.0008% Na2S2O3

5 .... 6 hours.22 
Table IH—Protozoan Tests: 

8. Cryptosporidium ........................................... LDPE; field filtration ....... 0–8 °C ................................................ 96 hours.21 
9. Giardia .......................................................... LDPE; field filtration ....... 0–8 °C ................................................ 96 hours.21 

1 ‘‘P’’ is polyethylene; ‘‘FP’’ is fluoropolymer (polytetrafluoroethylene (PTFE; Teflon), or other fluoropolymer, unless stated otherwise in this 
Table II; ‘‘G’’ is glass; ‘‘PA’’ is any plastic that is made of a sterlizable material (polypropylene or other autoclavable plastic); ‘‘LDPE’’ is low den-
sity polyethylene. 

2 Except where noted in this Table II and the method for the parameter, preserve each grab sample within 15 minutes of collection. For a com-
posite sample collected with an automated sampler (e.g., using a 24-hour composite sampler; see 40 CFR 122.21(g)(7)(i) or 40 CFR Part 403, 
Appendix E), refrigerate the sample at ≤6 °C during collection unless specified otherwise in this Table II or in the method(s). For a composite 
sample to be split into separate aliquots for preservation and/or analysis, maintain the sample at ≤6 °C, unless specified otherwise in this Table II 
or in the method(s), until collection, splitting, and preservation is completed. Add the preservative to the sample container prior to sample collec-
tion when the preservative will not compromise the integrity of a grab sample, a composite sample, or an aliquot split from a composite sample; 
otherwise, preserve the grab sample, composite sample, or aliquot split from a composite sample within 15 minutes of collection. If a composite 
measurement is required but a composite sample would compromise sample integrity, individual grab samples must be collected at prescribed 
time intervals (e.g., 4 samples over the course of a day, at 6-hour intervals). Grab samples must be analyzed separately and the concentrations 
averaged. Alternatively, grab samples may be collected in the field and composited in the laboratory if the compositing procedure produces re-
sults equivalent to results produced by arithmetic averaging of the results of analysis of individual grab samples. For examples of laboratory 
compositing procedures, see EPA Method 1664A (oil and grease) and the procedures at 40 CFR 141.34(f)(14)(iv) and (v) (volatile organics). 
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3 When any sample is to be shipped by common carrier or sent via the U.S. Postal Service, it must comply with the Department of Transpor-
tation Hazardous Materials Regulations (49 CFR Part 172). The person offering such material for transportation is responsible for ensuring such 
compliance. For the preservation requirements of Table II, the Office of Hazardous Materials, Materials Transportation Bureau, Department of 
Transportation has determined that the Hazardous Materials Regulations do not apply to the following materials: Hydrochloric acid (HCl) in water 
solutions at concentrations of 0.04% by weight or less (pH about 1.96 or greater); Nitric acid (HNO3) in water solutions at concentrations of 
0.15% by weight or less (pH about 1.62 or greater); Sulfuric acid (H2SO4) in water solutions at concentrations of 0.35% by weight or less (pH 
about 1.15 or greater); and Sodium hydroxide (NaOH) in water solutions at concentrations of 0.080% by weight or less (pH about 12.30 or less). 

4 Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that samples may be held before 
the start of analysis and still be considered valid (e.g., samples analyzed for fecal coliforms may be held up to 6 hours prior to commencing anal-
ysis). Samples may be held for longer periods only if the permittee or monitoring laboratory has data on file to show that, for the specific types of 
samples under study, the analytes are stable for the longer time, and has received a variance from the Regional Administrator under § 136.3(e). 
For a grab sample, the holding time begins at the time of collection. For a composite sample collected with an automated sampler (e.g., using a 
24-hour composite sampler; see 40 CFR 122.21(g)(7)(i) or 40 CFR Part 403, Appendix E), the holding time begins at the time of the end of col-
lection of the composite sample. For a set of grab samples composited in the field or laboratory, the holding time begins at the time of collection 
of the last grab sample in the set. Some samples may not be stable for the maximum time period given in the table. A permittee or monitoring 
laboratory is obligated to hold the sample for a shorter time if it knows that a shorter time is necessary to maintain sample stability. See 
§ 136.3(e) for details. The date and time of collection of an individual grab sample is the date and time at which the sample is collected. For a 
set of grab samples to be composited, and that are all collected on the same calendar date, the date of collection is the date on which the sam-
ples are collected. For a set of grab samples to be composited, and that are collected across two calendar dates, the date of collection is the 
dates of the two days; e.g., November 14–15. For a composite sample collected automatically on a given date, the date of collection is the date 
on which the sample is collected. For a composite sample collected automatically, and that is collected across two calendar dates, the date of 
collection is the dates of the two days; e.g., November 14–15. 

5 Add a reducing agent only if an oxidant (e.g., chlorine) is present. Reducing agents shown to be effective are sodium thiosulfate (Na2S2O3), 
ascorbic acid, sodium arsenite (NaAsO2), or sodium borohydride (NaBH4). However, some of these agents have been shown to produce a posi-
tive or negative cyanide bias, depending on other substances in the sample and the analytical method used. Therefore, do not add an excess of 
reducing agent. Methods recommending ascorbic acid (e.g., EPA Method 335.4) specify adding ascorbic acid crystals, 0.1–0.6 g, until a drop of 
sample produces no color on potassium iodide (KI) starch paper, then adding 0.06 g (60 mg) for each liter of sample volume. If NaBH4 or 
NaAsO2 is used, 25 mg/L NaBH4 or 100 mg/L NaAsO2 will reduce more than 50 mg/L of chlorine (see method ‘‘Kelada-01’’ and/or Standard 
Method 4500–CN¥ for more information). After adding reducing agent, test the sample using KI paper, a test strip (e.g. for chlorine, SenSafeTM 
Total Chlorine Water Check 480010) moistened with acetate buffer solution (see Standard Method 4500–Cl.C.3e), or a chlorine/oxidant test 
method (e.g., EPA Method 330.4 or 330.5), to make sure all oxidant is removed. If oxidant remains, add more reducing agent. Whatever agent is 
used, it should be tested to assure that cyanide results are not affected adversely. 

6 Sample collection and preservation: Collect a volume of sample appropriate to the analytical method in a bottle of the material specified. If 
the sample can be analyzed within 48 hours and sulfide is not present, adjust the pH to > 12 with sodium hydroxide solution (e.g., 5% w/v), re-
frigerate as specified, and analyze within 48 hours. Otherwise, to extend the holding time to 14 days and mitigate interferences, treat the sample 
immediately using any or all of the following techniques, as necessary, followed by adjustment of the sample pH to > 12 and refrigeration as 
specified. There may be interferences that are not mitigated by approved procedures. Any procedure for removal or suppression of an inter-
ference may be employed, provided the laboratory demonstrates that it more accurately measures cyanide. Particulate cyanide (e.g., ferric ferro-
cyanide) or a strong cyanide complex (e.g., cobalt cyanide) are more accurately measured if the laboratory holds the sample at room tempera-
ture and pH > 12 for a minimum of 4 hours prior to analysis, and performs UV digestion or dissolution under alkaline (pH=12) conditions, if nec-
essary. 

(1) Sulfur: To remove elemental sulfur (S8), filter the sample immediately. If the filtration time will exceed 15 minutes, use a larger filter or a 
method that requires a smaller sample volume (e.g., EPA Method 335.4 or Lachat Method 01). Adjust the pH of the filtrate to > 12 with NaOH, 
refrigerate the filter and filtrate, and ship or transport to the laboratory. In the laboratory, extract the filter with 100 mL of 5% NaOH solution for a 
minimum of 2 hours. Filter the extract and discard the solids. Combine the 5% NaOH-extracted filtrate with the initial filtrate, lower the pH to ap-
proximately 12 with concentrated hydrochloric or sulfuric acid, and analyze the combined filtrate. Because the detection limit for cyanide will be 
increased by dilution by the filtrate from the solids, test the sample with and without the solids procedure if a low detection limit for cyanide is 
necessary. Do not use the solids procedure if a higher cyanide concentration is obtained without it. Alternatively, analyze the filtrates from the 
sample and the solids separately, add the amounts determined (in µg or mg), and divide by the original sample volume to obtain the cyanide 
concentration. 

(2) Sulfide: If the sample contains sulfide as determined by lead acetate paper, or if sulfide is known or suspected to be present, immediately 
conduct one of the volatilization treatments or the precipitation treatment as follows: Volatilization—Headspace expelling. In a fume hood or well- 
ventilated area, transfer 0.75 liter of sample to a 4.4 L collapsible container (e.g., CubitainerTM). Acidify with concentrated hydrochloric acid to pH 
< 2. Cap the container and shake vigorously for 30 seconds. Remove the cap and expel the headspace into the fume hood or open area by col-
lapsing the container without expelling the sample. Refill the headspace by expanding the container. Repeat expelling a total of five headspace 
volumes. Adjust the pH to > 12, refrigerate, and ship or transport to the laboratory. Scaling to a smaller or larger sample volume must maintain 
the air to sample volume ratio. A larger volume of air will result in too great a loss of cyanide (> 10%). Dynamic stripping: In a fume hood or well- 
ventilated area, transfer 0.75 liter of sample to a container of the material specified and acidify with concentrated hydrochloric acid to pH < 2. 
Using a calibrated air sampling pump or flowmeter, purge the acidified sample into the fume hood or open area through a fritted glass aerator at 
a flow rate of 2.25 L/min for 4 minutes. Adjust the pH to > 12, refrigerate, and ship or transport to the laboratory. Scaling to a smaller or larger 
sample volume must maintain the air to sample volume ratio. A larger volume of air will result in too great a loss of cyanide (> 10%). Precipita-
tion: If the sample contains particulate matter that would be removed by filtration, filter the sample prior to treatment to assure that cyanide asso-
ciated with the particulate matter is included in the measurement. Ship or transport the filter to the laboratory. In the laboratory, extract the filter 
with 100 mL of 5% NaOH solution for a minimum of 2 hours. Filter the extract and discard the solids. Combine the 5% NaOH-extracted filtrate 
with the initial filtrate, lower the pH to approximately 12 with concentrated hydrochloric or sulfuric acid, and analyze the combined filtrate. Be-
cause the detection limit for cyanide will be increased by dilution by the filtrate from the solids, test the sample with and without the solids proce-
dure if a low detection limit for cyanide is necessary. Do not use the solids procedure if a higher cyanide concentration is obtained without it. Al-
ternatively, analyze the filtrates from the sample and the solids separately, add the amounts determined (in µg or mg), and divide by the original 
sample volume to obtain the cyanide concentration. For removal of sulfide by precipitation, raise the pH of the sample to > 12 with NaOH solu-
tion, then add approximately 1 mg of powdered cadmium chloride for each mL of sample. For example, add approximately 500 mg to a 500-mL 
sample. Cap and shake the container to mix. Allow the precipitate to settle and test the sample with lead acetate paper. If necessary, add cad-
mium chloride but avoid adding an excess. Finally, filter through 0.45 micron filter. Cool the sample as specified and ship or transport the filtrate 
and filter to the laboratory. In the laboratory, extract the filter with 100 mL of 5% NaOH solution for a minimum of 2 hours. Filter the extract and 
discard the solids. Combine the 5% NaOH-extracted filtrate with the initial filtrate, lower the pH to approximately 12 with concentrated hydro-
chloric or sulfuric acid, and analyze the combined filtrate. Because the detection limit for cyanide will be increased by dilution by the filtrate from 
the solids, test the sample with and without the solids procedure if a low detection limit for cyanide is necessary. Do not use the solids procedure 
if a higher cyanide concentration is obtained without it. Alternatively, analyze the filtrates from the sample and the solids separately, add the 
amounts determined (in µg or mg), and divide by the original sample volume to obtain the cyanide concentration. If a ligand-exchange method is 
used (e.g., ASTM D6888), it may be necessary to increase the ligand-exchange reagent to offset any excess of cadmium chloride. 

(3) Sulfite, thiosulfate, or thiocyanate: If sulfite, thiosulfate, or thiocyanate is known or suspected to be present, use UV digestion with a glass 
coil (Method Kelada-01) or ligand exchange (Method OIA–1677) to preclude cyanide loss or positive interference. 

(4) Aldehyde: If formaldehyde, acetaldehyde, or another water-soluble aldehyde is known or suspected to be present, treat the sample with 20 
mL of 3.5% ethylenediamine solution per liter of sample. 
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(5) Carbonate: Carbonate interference is evidenced by noticeable effervescence upon acidification in the distillation flask, a reduction in the pH 
of the absorber solution, and incomplete cyanide spike recovery. When significant carbonate is present, adjust the pH to ≥12 using calcium hy-
droxide instead of sodium hydroxide. Allow the precipitate to settle and decant or filter the sample prior to analysis (also see Standard Method 
4500–CN.B.3.d). 

(6) Chlorine, hypochlorite, or other oxidant: Treat a sample known or suspected to contain chlorine, hypochlorite, or other oxidant as directed 
in footnote 5. 

7 For dissolved metals, filter grab samples within 15 minutes of collection and before adding preservatives. For a composite sample collected 
with an automated sampler (e.g., using a 24-hour composite sampler; see 40 CFR 122.21(g)(7)(i) or 40 CFR Part 403, Appendix E), filter the 
sample within 15 minutes after completion of collection and before adding preservatives. If it is known or suspected that dissolved sample integ-
rity will be compromised during collection of a composite sample collected automatically over time (e.g., by interchange of a metal between dis-
solved and suspended forms), collect and filter grab samples to be composited (footnote 2) in place of a composite sample collected automati-
cally. 

8 Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds. 
9 If the sample is not adjusted to pH 2, then the sample must be analyzed within seven days of sampling. 
10 The pH adjustment is not required if acrolein will not be measured. Samples for acrolein receiving no pH adjustment must be analyzed with-

in 3 days of sampling. 
11 When the extractable analytes of concern fall within a single chemical category, the specified preservative and maximum holding times 

should be observed for optimum safeguard of sample integrity (i.e., use all necessary preservatives and hold for the shortest time listed). When 
the analytes of concern fall within two or more chemical categories, the sample may be preserved by cooling to ≤6 °C, reducing residual chlorine 
with 0.008% sodium thiosulfate, storing in the dark, and adjusting the pH to 6–9; samples preserved in this manner may be held for seven days 
before extraction and for forty days after extraction. Exceptions to this optional preservation and holding time procedure are noted in footnote 5 
(regarding the requirement for thiosulfate reduction), and footnotes 12, 13 (regarding the analysis of benzidine). 

12 If 1,2-diphenylhydrazine is likely to be present, adjust the pH of the sample to 4.0 ± 0.2 to prevent rearrangement to benzidine. 
13 Extracts may be stored up to 30 days at < 0 °C. 
14 For the analysis of diphenylnitrosamine, add 0.008% Na2S2O3 and adjust pH to 7–10 with NaOH within 24 hours of sampling. 
15 The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are extracted within 72 hours of col-

lection. For the analysis of aldrin, add 0.008% Na2S2O3. 
16 Sufficient ice should be placed with the samples in the shipping container to ensure that ice is still present when the samples arrive at the 

laboratory. However, even if ice is present when the samples arrive, it is necessary to immediately measure the temperature of the samples and 
confirm that the preservation temperature maximum has not been exceeded. In the isolated cases where it can be documented that this holding 
temperature cannot be met, the permittee can be given the option of on-site testing or can request a variance. The request for a variance should 
include supportive data which show that the toxicity of the effluent samples is not reduced because of the increased holding temperature. 

17 Samples collected for the determination of trace level mercury (<100 ng/L) using EPA Method 1631 must be collected in tightly-capped 
fluoropolymer or glass bottles and preserved with BrCl or HCl solution within 48 hours of sample collection. The time to preservation may be ex-
tended to 28 days if a sample is oxidized in the sample bottle. A sample collected for dissolved trace level mercury should be filtered in the lab-
oratory within 24 hours of the time of collection. However, if circumstances preclude overnight shipment, the sample should be filtered in a des-
ignated clean area in the field in accordance with procedures given in Method 1669. If sample integrity will not be maintained by shipment to and 
filtration in the laboratory, the sample must be filtered in a designated clean area in the field within the time period necessary to maintain sample 
integrity. A sample that has been collected for determination of total or dissolved trace level mercury must be analyzed within 90 days of sample 
collection. 

18 Aqueous samples must be preserved at ≤6 °C, and should not be frozen unless data demonstrating that sample freezing does not adversely 
impact sample integrity is maintained on file and accepted as valid by the regulatory authority. Also, for purposes of NPDES monitoring, the 
specification of ‘‘≤°C’’ is used in place of the ‘‘4 °C’’ and ‘‘< 4 °C’’ sample temperature requirements listed in some methods. It is not necessary 
to measure the sample temperature to three significant figures (1⁄100th of 1 degree); rather, three significant figures are specified so that rounding 
down to 6 °C may not be used to meet the ≤6 °C requirement. The preservation temperature does not apply to samples that are analyzed imme-
diately (less than 15 minutes). 

19 An aqueous sample may be collected and shipped without acid preservation. However, acid must be added at least 24 hours before anal-
ysis to dissolve any metals that adsorb to the container walls. If the sample must be analyzed within 24 hours of collection, add the acid imme-
diately (see footnote 2). Soil and sediment samples do not need to be preserved with acid. The allowances in this footnote supersede the preser-
vation and holding time requirements in the approved metals methods. 

20 To achieve the 28-day holding time, use the ammonium sulfate buffer solution specified in EPA Method 218.6. The allowance in this foot-
note supersedes preservation and holding time requirements in the approved hexavalent chromium methods, unless this supersession would 
compromise the measurement, in which case requirements in the method must be followed. 

21 Holding time is calculated from time of sample collection to elution for samples shipped to the laboratory in bulk and calculated from the time 
of sample filtration to elution for samples filtered in the field. 

22 Samples analysis should begin immediately, preferably within 2 hours of collection. The maximum transport time to the laboratory is 6 hours, 
and samples should be processed within 2 hours of receipt at the laboratory. 

23 For fecal coliform samples for sewage sludge (biosolids) only, the holding time is extended to 24 hours for the following sample types using 
either EPA Method 1680 (LTB–EC) or 1681 (A–1): Class A composted, Class B aerobically digested, and Class B anaerobically digested. 

PART 503—STANDARDS FOR THE 
USE OR DISPOSAL OF SEWAGE 
SLUDGE 

� 3. The authority citation for Part 503 
continues to read as follows: 

Authority: Secs. 405(d) and (e) of the Clean 
Water Act, as amended by Pub. L. 95–217, 
sec. 54(d), 91 Stat. 1591 (33 U.S.C. 1345(d) 
and (e)); and Pub. L. 100–4, title IV, sec. 
406(a), (b), 101 Stat., 71, 72 (33 U.S.C. 1251 
et seq.). 

� 4. Section 503.8 is amended by 
revising paragraph (b) introductory text 
to read as follows: 

§ 503.8 Sampling and analysis. 
* * * * * 

(b) Methods. The materials listed 
below are incorporated by reference in 
this part. These incorporations by 
reference were approved by the Director 
of the Federal Register in accordance 
with 5 U.S.C. 552(a) and 1 CFR part 51. 
The materials are incorporated as they 
exist on the date of approval, and notice 
of any change in these materials will be 
published in the Federal Register. They 
are available for inspection at the HQ 
Water Docket Center, EPA/DC, EPA 
West, Room B102, 1301 Constitution 
Ave., NW., Washington, DC, and at the 
National Archives and Records 

Administration (NARA). For 
information on the availability of this 
material at NARA, call 202–741–6030, 
or go to: http://www.archives.gov/ 
federal_register/ 
code_of_federal_regulations/ 
ibr_locations.html. 

Copies may be obtained from the 
standard producer or publisher listed in 
the regulation. The methods in the 
materials listed below (or in 40 CFR Part 
136) shall be used to analyze samples of 
sewage sludge. 
* * * * * 
[FR Doc. 07–1455 Filed 3–23–07; 8:45 am] 
BILLING CODE 6560–50–P 
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